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Introduction 
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Constrained topography and complex road 
geometry along rural mountainous roads 
often represent a demanding driving 
situation. As a result, traffic crashes along 
mountainous roads are likely to have 
different characteristics than from crashes 
along roads in flatter areas; however, there 
is little research on this topic.  
 
The objective of this study is to examine the 
characteristics of road traffic crashes on 
rural mountainous roads and to compare 
these with the characteristics of crashes on 
non-mountainous roads. 
Five years of traffic crash data from 2008 to 
2012 were obtained from Malaysian Institute 
of Road Safety Research – Roads Accident 
Analysis and Database System (M-ROADS) 
 
Topographical information was obtained 
from the Digital Terrain Model (DTM) 
provided by the Department of Survey and 
Mapping Malaysia. 
 
This study applied disaggregate-analysis 
techniques to examine the differences in 
crash characteristics between mountainous 
and non-mountainous roads. 
 
A series of chi-square tests were conducted 
to compare the statistical differences 
between both groups. Odds ratios were 
calculated to measure effect size and the 
strength of the relationship between pairs of 
categorical variables. 
 Crashes along mountainous and non-
mountainous roads accounted for 
respectively 19% (4,875) and 81% 
(20,564) of total crashes. 
 ‘Out of control’ crashes were 4.2 times 
more likely to occur on mountainous 
roads than on non-mountainous roads. 
 Presence of a horizontal curve, 
compared to straight road segments, 
increased the likelihood of crashes as 
much as 6.5 times along mountainous 
roads compared to non-mountainous 
roads. 
 Speeding and ‘dangerous overtaking’ 
were two most frequent risky driving 
behaviours among drivers involved in 
crashes along mountainous roads. 
The presence of a horizontal curve was associated more strongly with crashes along 
mountainous roads compared to non-mountainous roads. 
Illegal speeding may be initiated by drivers driving in holiday mode along mountainous 
roads—this merits further investigation. 
Results 
 The odds of single-vehicle rather than 
multi-vehicle crashes for mountainous 
areas were about 2.6 times higher 
than for non-mountainous roads. 
 No significant differences were found 
for dry vs. wet season crashes. 
 The odds of night time, weekend and 
school holidays crashes along 
mountainous roads were higher 
compared to non-mountainous roads. 
Four wheel drives and heavy vehicles were the most risky vehicle types on mountainous 
roads, while motorcycles were the most risky vehicle type on non-mountainous roads. 
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Future research should focus on obtaining relevant exposure measures across various road 
traffic features and road users to estimate and compare the relevant crash risk. 
 Four wheel drives and heavy vehicles 
were overrepresented in crashes along 
mountainous roads (fig. 5). 
